Distinguishing and quantifying peptides and proteins containing D-amino acids by tandem mass spectrometry.
Tandem mass spectrometry (MS/MS) utilizing both electron capture dissociation (ECD) and collisionally activated dissociation (CAD) was used to develop a qualitative and quantitative analytical method for chiral analysis of individual amino acid residues in polypeptides. ECD produced a more distinct chiral recognition than CAD, which is attributed to the smaller degree of vibrational excitation in ECD. Several peptide and protein model systems were used in this study, including the smallest known protein, tryptophan cage, a lactoferrin peptide, and the biologically relevant opioid peptide, dermorphin. An adaptation of the kinetic method was used to quantify the degree of separation between fragmentation patterns of stereoisomeric peptides as a function of fragment ion abundances. The obtained calibration scale for relative abundances of d-amino acids in diastereomeric peptide mixtures was accurate to 1% for ECD and to 3-5% for CAD. It was found that separation and quantification of stereoisomers could be advantageously performed by nanoflow reversed-phase liquid chromatography, with the objective of on-line MS/MS limited to stereoisomer identification. This technique shows promise for the analysis of chiral substitution in peptides and proteins, broadening the application area for tandem mass spectrometry.